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TEST OBJECTIVE

The objective of these tests was to obtain baseline data for modified
and unmodified Volares impacted at 35 mph {Tests 1 § 2) and 30 mph (Tests 3 §

4). Tests 1 and 4 were performed with the modified Volares.

The tests were a car-to-car, front-to-side, 60° oblique impact in-
volving a 1978 Chevrolet Impala striking the driver side of a stationary 1976
Plymouth Volare.

The test program is part of the National Highway Traffic Safety
Administration (NHTSA) Contract DOT-HS-8-01938, Task 1, to improve side
structure response and was performed at Calspan Corporation, Advanced Technology

Center, in Buffalo, New York.
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PRESENTATION OF RESULTS

This test report presents all of the results obtained from the car-
to-car, front-to-side, 60° oblique impacts for Tests 1, 2, 3 and 4. Included
in this document are still photographs, all vehicle and dummy response data in
plotted form, vehicle interior and exterior damage sketches, figures of pre-
and post-test vehicle side intrusion measurements and instrumentation identi-
fication. Various high speed motion pictures of the crash event with pre- and
post test documentation coverage have been submitted to the sponsor. Also in-
cluded in the vehicle response data, in plotted form, are dynamic intrusion
measurements which were obtained by Calspan-designed linear displacement trans-

ducers.
Calspan Report No. ZP-6144-V-1, Baseline Crash Test No. 1 of the

Lightweight Subcompact Side Structure Contract, contains information on the

crash test facility and supporting equipment at Calspan.
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Table 1

CRASH TEST SUMMARY
TESTNO. 1 prosect MODIFIED COMPACT CAR SIDE STRUCTURE
TESTING .
" paTE _2/5/79 TIME 1520 teme, _ 155F
TEST CONDITION Car-to-Car, 60° Side Oblique
VEHICLE NO. 1 1978 Chevrolet Impala (4-door sedan)
VEHICLE NO. 2 1976 Plymouth Volare (4-door sedan) {(Modified)
VEH. NO. 1 VEH. NO. 2
TEST WEIGHT (lbs) 3950 3930
IMPACT ANGLE (deg)” 60° 0
IMPACT VELOCITY (mph) ™" . 35.09 0
MAX. CRUSH (in) == 19.75
MAX. INTRUSION {in) — -
DUMMIES VEH. NO. 1 VEH. NO. 2
TYPE HYRRID II - PART 572 HYBRID II - PART 572
LOCATION LF (1) RF_(2) LF (1) LR (4)
RESTRAINT PRODUCTION 3-POINT SYSTEM UNRESTRAINED DUMMIES

NUMBER OF DATA CHANNELS .
NUMBER OF HIGH SPEED CAMERAs 6 % Real Time

"WITH RESPECT TO TOW TRACK CENTERLINE
“"SPEED TRAP MEASUREMENT (+0.5% ACCURACY)

1-3 6466-V-4




OBSERVATIONS (VEHICLE NO. 1)
GLAZING Ur.damaged

DOORS Uridamaged

SEAT ANCHORAGES _ lntact

RESTRAINTS Intact

OBSERVATIONS (VEHICLE NO. 2)
Windshield has stress cracks.

GLAZING  Both docr windows broken on vehicle left side (impacted side).

DOORS Both Teft side doors were inoperable.

SEAT ANCHORAGES _Intact - front bench seat deformed.

RESTRAINTS Intact

GENERAL COMMENTS Drivar of vehicle #2. Position #1. upper torso slid to the

right side of vehicle and struck his head on the lower edge

of the right front door window frame.

1-4 6466-V-4



Table 2

VEHICLE TEST WEIGHTS - TEST NO. ]
B.0.A. VOLARE - 885-T1-415

CAR 1 - [Impacting Vehicle -

1978 Chevrolet Impala

Left Front 1130 1bs.
Right Front 1150 1bs.
Total Front 2280 1bs.
Total Weight = 2280 1bs.
Wheel Base 116.5 in.
Cg - 1670 1bs.

FW 3950 lbs.

CAR 2 - Impacted Vehicle -

Left Rear
Right Rear
Total Rear

+ | 1670 1bs.

116.5 in.

1976 Plymouth Volare

Left Front 1010 Tbs.
Right Front 1110 1bs.
Total Front 2120 1bs.

Total Weight = 2120 1bs.

 Wheel Base 113.5 4n.
Cg . 1810 _1bs.
Fu . 3930 1bs.

Left Rear
Right Rear
Total Rear
+ 1810 1bs.
113.5  in.
1-5

810

860

1670
3950

49.25 i

930

880

1810

1bs.
1bs.
1bs.

1bs.

in.

1bs.
1bs.
1bs.

3930 1bs.

52.27 in.
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FIGURE 1

PRE-TEST NO.

1 VEHICLE IMPACT CONFIGURATION
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FIGURE 2

VEHICLE 1 - TEST NO. 1 - PRE- AND POST-TEST EXTERIOR VIEWS
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FIGURE 3

VEHICLE 2 - TEST NO. 1 - POST-TEST EXTERIOR VIEWS
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FIGURE 4

VEHICLE 1 - TEST NO. 1 - PRE- AND POST-TEST DRIVER POSITIONS

FIGURE 5

VEHICLE 1 - TEST

NO. 1 - PRE- AND POST-TEST FRONT PASSENGER POSITIONS

1-9 6466-V-4



FIGURE 6 VEHICLE 2 - TEST 1 - PRE- AND POST-TEST DRIVER POSITIONS

FIGURE 7 VEHICLE 2 - TEST 1 - PRE- AND POST-TEST LEFT REAR PASSENGER POSITIONS
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VEHICLE 1
..\~_-“

1978 Chevrolet Impala

TEST NO. 1

B )'DOR REFERENCE POINT

2
LVEHICLE .

1976 Plymouth Yolare

Mn
)
19.5"
19.2"
137"
1 v Y

FIGURE 8

VEHICLE CRASH ATTITUDE
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VEHICLE _ Volare TEST DATE 2/5/79
TEST NUMBER 1
8-3/8" o e MOULDING ABOVE WINDOW
‘8" PILLAR
' MEASURED ALONG TOP OF
SEATBACY TN ol EGQ;YBQSSYFﬁgM.gF SELLAR
4 14-7/8!

RIGHT FOREARM QF DUMMY
CONTACTING SIDE OF DOOR
| ARM REST

RIGRT FRONT DUMMY

SIDE OF HEAD TO 'C'
PILLAR

SEAT BACK

— e ——

e

S

s e

MEASURED ALONG
SEAT BACK FROM

TOP OF
CL OF

DuMMY BODY TO 'C'

PILLAR

RIGHT FOREARM OF DUMMY
CONTACTING SIDE OF DOCR
ARM REST

R

RIGAT REAR DUMMY

FIGURE 9  VOLARE DUMMY PRE-TEST NO. 1  POSITIONS RELATIVE TO SIDE OF THE CAR
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—_
1978 CHEVROLET IMPALA
STRIKING VEHICLE
ACCELEROMETER DIRECTION
NUMBER ACCELEROMETER LOCATION e
] JIMPER (REAR EACE) X
) TOP OF ENGINE x | x |x
3 “RONT CROSSMEMBER X
4 ZIREWALL xly 1z
5 LEFT SILL X
6 RIGHT SILL X
7 REAR DECK x|y
FIGURE 11 VEHICLE 1 ACCELEROMETER LOCATIONS
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1976 PLYMOUTH VOLARE

STRUCK VEHICLE

 ACCELEROMETER DIRECTION
NUMBER ACCELEROMETER LOCATION v 1y |z

1 LEFT "B" PILLAR X
12 RIGHT FRONT COMPARTMENT X1 X | X

3 RIGHT REAR COMPARTMENT X

4 REAR DECK X | X

FIGURE 12  VEHICLE 2 - TEST NO. 1 - ACCELEROMETER LOCATIONS

“1-18
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A N

- QTN
ACCELEROMETER 6 iy . 5.5"
AND 8 TO BE MOUNTED 1 R} T,

o 8-PILLAR CENTERLINE 18 \ \
- ¢ _ CENTEALINE UF DOOR
{NTERIOR
; . |
£ - T
: \ / ©
e /o
ACCELEROMETER MO. 5 LOCATED AT ./ CENTERLINE OF QUOR INTERICR
H-POINT HEIGHT
{
ACCELEROMETER DIRECTION
NUMBER ACCELEROMETER LOCATION X1y |z
5 DRIVER DOOR X
16 UPPER LEFT "B" PILLAR X
7 DRIVER DOOR X i
8 LOWER LEFT "B" PILLAR X
[ INTRUSION . DIRECTION
POT
NUMBER INTRUSION POT LOCATION vy | yi 7

LEFT UPPER FRONT DOOR
LEFT LOWER FRONT DOOR

LEFT FRONT DOOR LOWER "B" POST X

999

FIGURE 13 VEHICLE 2 - TEST NO. 1 - DOOR INSTRUMENTATION
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Table 6

HIGH SPEED CAMERA INFORMATION (TEST _Na. 1 )

CAMERA NO. LOCATION TYPE LENS (mm) | SPEED (fps)
1 SOUTH WIDE PHOTOSONIC 13 MM 600 FPS
2 SOUTH CLOSE PHOTOSONIC 13 MM 500 FPS
3 NORTH WIDE PHOTOSONIC 13 MM 500 FPS
4 ON-EQARD DRIVER STALEX 8 MM NO PULSE
5 ON-EQARD REAR PASS. STALEX 8 MM NO PULSE
6 ON-~BEOARD REAR PASS. STALEX 8 MM NO PULSE
- TOWER FAILED -- --

NOTE: CAMERAS ARE NUIMBERED ACCORDING TO SPLICING SEQUENCE OF FILM.

(24 fps} REAL TIME MOVIE FiLM COVERAGE OF PRE-CRASH, POST-CRASH
AND CRASH EVENT SPLICED AT START AND END OF FILM.
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Note:

Camera Information Shown on Table 6

North «<——

<~

Monorail and
Tow Cable

/

Top View

TEST NO.

1

FIGURE 14 CAMERA LOCATIONS

1-21

> B

Real Time
Camera

< Concrete
Test Pad
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o Table 7 .
DUMMY INJURY CRITERIA VALUES.

VEHICLE 1 - STRIKING VEHICLE

MAXIMUM ACCELERATION (“G™) ™

HEAD CHEST

X 't 2 R X Y 2 R

(1)

-20 2 18 24 |-18 2 -6 |18.5

2) 6] 10| 16| 22 |-14.506.5 | 2 |1s.7
(3)
(4)
MAXIMUM FORCE-FEMUR LOAD (LBS)
FIGHT FEMUR LEFT FEMUR
(1 -150 -150
@ -120 -120
@
@)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDE R STRAP LAP STRAP LAP STRADP
UPPER BEI.T LOAD . - RIGHT BELT LOAD LEFT 8ELT LOAD
1)
(2)
(3)
a)
HEAD INJURY CRITERIA** SEVERITY INDEX
AVE. ACC. (g}
HIC t1 (SEC) 12 (SEC) ty TO tz HEAD CHEST
(b gg o8 .1009 .1498 20.1 96.17 51
20|  g5.88 0928 .1498 18.7 92.99 34.5
(3)
@) .
*ODEFINED AS EXCEEDING 3.003 SEC. DURATION
*e AS DEFINED IN FMVSS NOJ. 208
1-22 6466-V-4




- Table 8
DUMMY INJURY CRITERIA VALUES

— ‘ VEHICLE 2 - STRUCK VEHICLE

MAXIMUM ACCELERATION (“G™) *
HEAD CHEST PELVIS
x | v | z |R X | v z | R X y | 2 | R
DUMMY (1) 40 {100} 71 {110} 8| 60 9| 75 100
DUMMY (2)
DUMMY (3)
DUMMY {4) -20 70 { 28 75 | -9 | **=* 5 | *x% 40
MAXIMUM FORCE-FEMUR LOAD (L8S)
RIGHT FEMUR | LEFT FEMUR
DUMMY (1)
DUMMY (2)
i DUMMY (3}
DUMMY (4)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY (1)
) DUMMY (2)
DuMmMY (3)
DUMMY (4)
HEAD INJURY CRITERIA®* SEVERITY INDEX
AVE. ACC. (g}
B HIC 14 (SEC) t, (SEC) t; TOty HEAD CHEST
DUMMY (1) 626.5 .066 .070 117.1 948 595
— pumMmy (2) - -
DUMMY (3) - - - - -
- bummy ) 487.0 .088 .092 107.5 611 i
*DEFINED AS EXCEEDING 0.003 SEC. DURATION
*+AS DEFINED IN FMVSS NO. 208
***DUMMY LR (4) CHEST Y-COMP. BAD TRANSDUCER SIGNAL.
1-23 6466-V-4




TEST NO. 1

VEHICLE 1 - 1978 CHEVROLET IMPALA

VEHICLE DATA

60 Hz FILTER CHANNEL CLASS
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TEST NO. 1

VEHICLE 1 - 1978 CHEVROLET IMPALA

DUMMY DATA

FILTER CHANNEL CLASS

HEAD ACCELERATIONS 1000
CHEST ACCELERATIONS 180
FEMUR FORCES 600
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TEST NO. 1

VEHICLE 2 - 1976 PLYMOUTH VOLARE
(MODIFIED)

VEHICLE DATA

60 Hz FILTER CHANNEL CLASS
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TEST NO. 1

VEHICLE 2 - 1976 PLYMOUTH VOLARE

(MODIFIED)
DUMMY DATA
FILTER CHANNEL CLASS
HEAD ACCELERATIONS 1000
CHEST ACCELERATIONS 180 .
PELVIS ACCELERATIONS 180
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Table 1

CRASH TEST SUMMARY
TESTNO., —2 proJect MODIFIED COMPA
TESTING ]
DATE _2/6/79 TIME 1440 temp, _20°F

TEST CONDITION _ Car-to-Car, 60° Side Qhlique

VEHICLE NO. 1 1978 Chevrolet Impala (4-door sedan)
VEHICLE NO. 2 1976 Plymouth Volare (4-door sedan)
VEH. NO. 1 VEH.NO.2

TEST WEIGHT (Ibs) 4050 3990

IMPACT ANGLE {deg)” 60° 0

IMPACT VELOCITY {mph)"* __ 35.26 0

MAX. CRUSH (in) S 24.8

MAX. INTRUSION (in} 0 =~

DUMMIES VEH. NO. 1 VEH. NO. 2
TyPE HYBRID II, PART 572 HYBRID I1, PART 572
LOCATION LF (1) RF_(2) LF (1) LR (4)
RESTRAINT PR -P Y UNRESTRAINED DUMMIES

NUMBER OF DATA CHANNELS Y A
NUMBER OF HIGH SPEED CAMERAS 7 t Rea] Time

"WITH RESPECT TO TOW TRACK CENTERLINE
"*SPEED TRAP MEASUREMENT (+0.5% ACCURACY)

[
t
—
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OBSERVATIONS (VEHICLE NO. 1)

GLAZING Undamaged
DOORS Undamaged
SEAT ANCHORAGES Intact
RESTRAINTS Intact

OBSERVATIONS (VEHICLE NC. 2}

GLAZING _ Both left side door windows broken at impact.

DOORS Driver door skin and door beam separated from front door hinge
pillar, strking and deforming steering wheel inboard.

SEAT ANCHORAGES -- ’

RESTRAINTS Intact

GENERAL COMMENTS _Lost 28 Data Channels on Vehicle #1 (Vehicle and Dummy Data)
due to 60 Hz interference.

Front bench seat deformed.

No driver head contact with interior.

2-2 6466-V-4



TABLE 2
VEHICLE TEST WEIGHTS - TEST NO. _2
B.0.A. VOLARE - 885-T3-417

CAR 1 - __Impacting Vehicle - 1978 Chevrolet Impala

Left Front 1130 1bs. Left Rear 920 1bs.

Right Front 1120 Tbs. Right Rear 880 1bs.

Total Front 2250 1bs. Total Rear 1800  1bs.

Total Weight = 2250 1bs. + 1800 lbs. = 4050 1bs.

Wheel Base 116 in.

Copy = 1800 1bs. 116 _in. = 51.55 in.

4050 1bs.

CAR 2 - Impacted Vehicle - 1976 Plymouth Volare

Left Front 1170 1bs. A Left Rear 900__1bs.

Right Front 1080 1bs. Right Rear 840 1bs.

Total Front 2250 1bs. Total Rear 1740 1bs.

Total Weight = 2250 1bs. + 1740 1bs. = 3990 1bs.

Wheel Base 112.5in. '

Cng = 1740 1bs. 112.5__in. = 49.06_in.
. 1bs.
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FIGURE 1

PRE-TEST NO. 2 - VEHICLE IMPACT CONFIGURATION
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FIGURE 2 VEHICLE 1 - TEST NO. 2 - PRE- AND POST-TEST EXTERIOR VIEWS
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FIGURE 4

VEHICLE 2 - TEST NO. 2 - PRE- AND POST-TEST EXTERIOR VIEWS
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FIGURE 5

VEHICLE 1 - TEST NO. 2 - PRE- AND POST-TEST DUMMY POSITIONS
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FIGURE 6

VEHICLE 2 - TEST NO. 2 - PRE- AND POST-TEST DUMMY POSITIONS
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VEHICLE -1 .
1978 Chevrolet Impala

TEST NO. 2

L VEHICLE -2

1976 Plymouth Volare

FEl ™
!
19. 25"
y 9. 2”
13.5"
¥ ¥ L

FIGURE 7

VEHICLE CRASH ATTITUDE
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VEHICLE Volare TEST DATE 2/6/79

TEST NUMBER 2

8-3/4" MOULDING ABOVE WINDOW

1

‘B' PILLAR

: MEASURED ALONG TOP OF
‘ SEAT BACK FROM CL OF
SEAT'BALK / Lo DUMMY BODY TO.'B' PILLAR

14-7/8"
S ' & RIGHT FOREARM OF OUMMY

CONTACTING SIDE OF DOOR
| ARM REST

RIGHT FRONT DUMMY

N\7-7/8" SIDE OF HEAD TO 'C'

i/}‘ < PILLAR
{ \ MEASURED ALONG TOP OF

SEAT BACK

SEAT BACK FROM CL OF
- DUMMY BODY TO 'C' PILLAR

} : \ RIGHT FOREARM OF DUMMY
: CONTACTING SIDE OF DOOR
ARM REST

RIGHT REAR DUMMY

FIGURE 8  VOLARE DUMMY PRE-TEST NO. 2  POSITIONS RELATIVE TO SIDE OF THE CAR
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B

\ﬁ
1 T
I 1
_ - .£§] _
i {
E 2
|
-
) ] -
l ﬁ
1976 PLYMOUTH VOLARE
STRUCK VEHICLE
,
ACCELEROMETER DIRECTION
NUMBER ACCELEROMETER LOCATIONS IR
1 | OWER "BR" PILLAR X
2 RIGHT FRONT COMPARTMENT ] x| X
3 RIGHT REAR COMPARTMENT X
4 REAR DECK x| x
FIGURE 10 VEHICLE 2 - TEST NO. 2 - ACCELEROMETER LOCATIONS
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I\ TO N\ 1
ACCELEROMETER 6 _D D T _ .
AND 8 TO 3E MOUNTED 6 | r \ \
O 8=PTLLAR CENTERLINE l 5 3"
18" 7" | CENTERLINE UF 0OOR
= - INTERLOR
| Lol
— =@z
DI / 2,
| 4
8-PILLAR e !
CENTERLINE | ///
ACCELEROHETER 40. 5 LOCATED AT ._// CENTERLINE OF QUOR KNTERICR‘
HePQINT HEIGHT
[ ACCELEROMETER | DIRECTION |
'NUMBER ACCELEROMETER LOCATION FRERE
l
5 DRIVER DOOR | X |
UPPER LEFT "B" PILLAR | X §
| DRIVER DOOR | " |
8 | LOWER LEFT "B" PILLAR X i
|
,
INTRUSION DIRECTION
POT INTRUSION POT LOCATION -
NUMRFR A Y | Z
(9 LEFT UPPER FRONT DOOR __ | X
(10) LEFT LOWER FRONT DOOR t X
D) LEFT FRONT DOOR LOWER "B" PILLAR s
(12) LEFT FRONT DOOR SKIN | | |
C
S

FIGURE 11  VEHICLE 2 - TEST NO. 2 - DOOR INSTRUMENTATION
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Table 5

HIGH SPEED CAMERA INFORMATION (TEST _No. 2 )

CAMERA NO. LOCATION TYPE LENS (mm) | SPEED (fps)
1 SOUTH WIDE ' PHOTOSONIC 13 MM 500 FPS
2 SOUTH CLOSE PHOTOSONIC 7 13 MM 400 FPS
3 NORTH WIDE PHOTOSONIC 13 MM 500 FPS
4 | TOWER PHOTOSONIC 13 MM 300 FPS
5 ON-BOARD DRIVER | STALEX _ 8 MM 700 FPS
6 ON-BOARD REAR PASS. STALEX 8 MM 700 FPS
7 ON-BOARD REAR PASS. STALEX 8 MM 650 FPS

NOTE: CAMERAS ARE NUMBERED ACCORDING TO SPLICING SEQUENCE OF FILM.

{24 fps) REAL TIME MOVIE FILM COVERAGE OF PRE-CRASH, POST-CRASH
AND CRASH EVENT SPLICED AT START AND END OF FilM.
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Note: Camera [nformation Shown on Table 5

& Overhead & —

Camera Real Time
D: Camera
#1

™

#3
|
\,_——-—‘
\.___———‘
\"IHEH;EHEI’
North <= ¥onorail and < Concrete
Tow Cable Test Pad

/

Top View

TEST NO. 2

FIGURE 12 CAMERA LOCATIONS
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Table 6

DUMMY INJURY CRITERIA VALUES
VEHICLE 2 - STRUCK VEHICLE

MAXIMUM ACCELERATION (“G™) *
HEAD CHEST PELVIS
X Y Z R X Y Z R X Y Z R
oummy (1 | _23 | 23 | 24 | 33 |i15.5] 45 |14 | 47 100
DUMMY (2)
puUMMY (3}
DUMMY (4) -23 172 14 | 75 14 |*** 13 ek 43
MAXIMUM FORCE-FEMUR LOAD _(LBS)
RIGHT FEMUR LEFT FEMUR
puMMY (1)
DUMMY (2)
puMMY (3)
DUMMY (4)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY (1)
pumMmy (2)
DUMMY (3)
DUMMY (4)
HEAD INJURY CRITERIA** SEVERITY INDEX
AVE. ACC. (g)
HIC t, (SEC) t, (SEC) t, TO1, HEAD CHEST
DUMMY (1} | 162.9 044 .168 17.7 206 240
pUMMY (2}
DUMMY (3)
puMMY (4) | 264, 5 .086 .091 72.3 392 ek
*DEFINED AS EXCEEDING 0.003 SEC. DURATION
+*» S DEFINED IN FMVSS NO. 208
*+x+CUT WIRE ON TRANSDUCER (ZERO SHIFT IN DATA)
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TEST NO. 2

VEHICLE 2 - 1976 PLYMOUTH VOLARE
(UNMODIFIED)

VEHICLE DATA

60 Hz FILTER CHANNEL CLASS
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HEAD ACCELERATIONS
CHEST ACCELERATIONS
PELVIC ACCELERATIONS
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TesTnO. 3

DATE _2/18/79

Table 1

CRASH TEST SUMMARY

PROJECT MODIFIED .
TESTING

nmMe 1210

TEST CONDITION

Car-to-Car, 60° Side Obligue

1978 Chevrolet Impala (4-door sedan)

VEHICLE NO. 1
VEHICLE NO. 2 1976 Plymouth Volare (4-door sedan)
VEH. NO. 1 VEH. NO. 2
TEST WEIGHT (ibs) 4030 4040
. 60° 0
IMPACT ANGLE (deg) e
IMPACT VELOCITY (mph)™” 30.02 0
MAX. CRUSH fin) --- 24.2
MAX. INTRUSION (in) R --
DUMMIES VEH. NO. 1 VEH. NO. 2
TYPE HYBRID II-- Part 572 HYBRID II- 572
LOCATION LF (1) RF_(2) LF (1) LR (4)
RESTRAINT PRODUCTION 3}-POINT SYSTEM UNRESTRAINED DUMMIES
NUMBER OF DATA CHANNELS R VAR
NUMBER OF HIGH SPEED cCAMERAS _Z .+ 1 Real Time

"WITH RESPECT TO TOW TRACK CENTERLINE
**SPEED TRAP MEASUREMENT (+0.5% ACCURACY)

3-1
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(VEHICLE NO. 1)

AG Undamaged

JORS Un damagéd
SEAT ANCHORAGES Intact
RESTRAINTS [ntact

OBSERVATIONS (VEHICLENO. 20 _ poth 1eft side door windows broke.

GLAZING Windshield has stress cracks.
DOORS Driver door skin and door beam separated from front door hinge pillar.
SEAT ANCHORAGES .
RESTRAINTS Intact
GENERAL COMMENTS Vehicle No. 2, Position No. 1, driver's head struck bottom

edge of right front door window frame.

3-2 6466-V-4



TABLE 2
VEHICLE TEST WEIGHTS - TEST NO. 3

B.0.A. VOLARE - 885-T3--417-

CAR 1 - __Impacting Vehicle - 1978 Chevrolet Impala
Left Front 1130 1bs. Left Rear
Right Front 1170 1bs. Right Rear
Total Front 2300 1bs. Total Rear
Total Weight = 2300 1bs. + 1730 1bs.
Wheel Base 116.5 in.
Cng = 1730 1bs. 116.5 in.

4030 1bs.
CAR 2 - __ Impacted Vehicle - 1976 Plymouth Volare
Left Front 1180 1bs. Left Rear
Right Front 1120 1bs. Right Rear
Total Front - 2300 1bs. Total Rear
Total Weight = 2300 1bs. + 1740 1bs.
Wheel Base 1131n.
Cary 1740 1bs . 113 qn.

4040 1bs.

3-3

_ 870 1bs.

860 1bs.
1730 1bs.

I

4030 1bs.

= 50.01 in.

930 1bs.
810 1bs.
1740 1bs.

H

4040 1bs.

= 48.67-in.
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FIGURE 1

PRE-TEST NO. 3 VEHICLE IMPACT CONFIGURATION
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FIGURE 2  VEHICLE 1 - TEST NO. 3 - PRE- AND POST-TEST EXTERIOR VIEWS
-
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FIGURE 3

VEHICLE 2 - TEST NO. 3 - POST-TEST EXTERIOR VIEWS
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FIGURE 4 VEHICLE 2 - TEST NO. 3 - POST-TEST DRIVER DOOR & DOOR HINGE PILLAR VIEW
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FIGURE 5 VEHICLE 1 - TEST NO. 3 - PRE- AND POST-TEST INTERIOR & DUMMY POSITION
VIEWS
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FIGURE 6

VEHICLE 2 - TEST NO. 3 - PRE- AND POST-TEST INTERIOR & DUMMY
POSITION VIEWS
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TEST NO. 3

VEHICLE 1 ~~—

1978 Chevrolet Impala

1976 Plymouts Volare

4 y )
n
1.0"
18.5"
13.4"
¥ Y _ Y

FIGURE 7 VEHICLE CRASH ATTITUDE
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VEHICLE Volare
TEST NUMBER 3
{
8‘3/4" ;.?\"
SEAT-BACK }
14-7/8(
o
RIGHT FRONT DUMMY
\
N 718,
[\
SEAT BACK 15
.
RIGHT REAR DUMMY
FIGURE 8

3-11

TEST DATE 2718779

MOULDING ABOVE WINDOW
'8* PILLAR '

MEASURED ALONG TOP OF
SEAT BACK FROM CL OF
DUMMY BODY TO 'B' PILLAR

RIGHT FOREARM OF DUMMY
CONTACTING SIDE OF DOGR
ARM REST

SIDE OF HEAD TO 'C'
PILLAR

MEASURED ALONG TOP OF
SEAT BACK FROM CL OF
DUMMY BODY TO 'C' PILLAR

RIGHT FOREARM QOF DUMMY
CONTACTING SIDE OF DOOR
ARM REST

VOLARE DUMMY PRE-TEST NO. 3 POSITIONS RELATIVE TO SIDE OF THE CAR
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1978 CHEVROLET IMPALA
STRIKING VEHICLE

[ ACCELEROMETER | - ; DIRECTION

NUMBER ACCELEROMETER LOCATION - T
1 BUMPER (REAR FACE) X
2 TOP OF ENGINE X X1 X
3 FRONT CROSSMEMBER X
4 FIREWALL X x| X
5 LEFT SILL X
6 RIGHT SILL X
7 REAR DECK X X

FIGURE 10  VEHICLE ACCELEROMETER LOCATIONS
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s
[
1976 PLYMOUTH VOLARE
STRUCK VEHICLE
{ .
ACCELEROMETER DIRECTION
NUMBER ACCELEROMETER LOCATION
X Yy Z
1 LEFT "B" PILLAR X
2 RIGHT FRONT COMPARTMENT X Xt X
3 RIGHT REAR COMPARTMENT X
4 REAR DECK X X
FIGURE 11  VEHICLE 2 - TEST NO. 3--ACCELEROMETER LOCATIONS
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ACCELEROMETER 6
AD 8 TO 8E MOUNTED
0K B-P{LLAR CENTERLINE

8-PTLLAR
CENTERLINE

ACCELEROMETER HO. S5 LOCATED AT

H-POINT HEIGHT

i
el

et

\

E—

)
| ol
l

(2}

- ' [:]
/

"Q

@

H
-

N
ﬁ

\
|
=

v

—

|
/.
|

CENTERLINE UF CUOR [NTERIOR

CENTERLINE UF DOOR
[NTERIUR

~

DIRECTION |
ACCELEROMETER ACCELEROMETER LOCATION :
NUMBER |
Xty | z|
DRIVER DOOR x| |
UPPER LEFT "B" PILLAR X |
- DRIVER DOOR X |
8 LOWER LEFT "B" PILLAR X |
H
( INTRUSION DIRECTION
POT INTRUSION POT LOCATION
NUMBER Xy | z
@ LEET UPPER FRONT DOOR X
Q) LEFT LOWER FRONT DOOR X
@ LEFT LOWER FRONT DOOR "B" PILLAR X | |
@ LEFT FRONT DOOR SKIN X |
L

FIGURE 12

3-1
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VEHICLE 2 - TEST NO. 3 - DOOR INSTRUMENTATION
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HIGH SPEED CAMERA INFORMATION (TEST _No

Table 6

3

CAMERA NO. LOCATION TYPE LENS (mm} | SPEED (fps)
1 SOUTH WIDE PHOTOSONIC 13 MM 500 FPS
2 SCUTH CLOSE PHOTOSONIC 13 MM 400 FPS
3 NORTH WIDE PHOTOSONIC 13 MM 550 FPS
4 TOWER PHOTOSONIC 13 MM 300 FPS
5 ON-BOARD DRIVER STALEX 8 MM 800 FPS
6 ON-BOARD PASSENGER STALEX 8 MM 600 FPS
7 ON-BOARD REAR STALEX 8 MM 700 FPS

NOTE: CAMERAS ARE NUMBERED ACCORDING TO SPLICING SEQUENCE OF FILM.

{24 fps) REAL TIME MOVIE FiLM COVERAGE OF PRE-CRASH, POST-CRASH

AND CRASH EVENT SPLICED AT START AND END OF FiLM.

3-19 -
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Note: Camera Information Shown on Table &

Real Time

Camera
North €— P Monorail and <& Concrete
Tow Cable Test Pad

/

Top View

TEST NO. 3

FIGURE 13 CAMERA LOCATIONS

3-20 6466-V-4



Table 7

DUMMY INJURY CRITERIA VALUES
VEHICLE 1 - STRIKING VEHICLE

MAXIMUM ACCELERATION (“G") *

HEAD CHEST PELVIS
X Y 2 R X Y 2 R X Y 2 R
DUMMY () | o» | 1 | 15| 25 | -181-2.4]-4.2{18.5
DUMMY (2) | g 8 | 15122 |-1216.5| 3 13.8
pumMmy (3} 1
DUMMY (4)
MAXIMUM FORCE-FEMUR LOAD (LBS)
RIGHT FEMUR LEFT FEMUR
DuUMMY (1) -80 -80
DUMMY (2) -90 -90
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS) V
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY (1)
DUMMY (2)
DUMMY (3}
DUMMY (&)
HEAD tNJURY CRITERIA** SEVERITY INDEX
AVE. ACC. (g}
HIC t, (SEC) ty (SEC) t3 TO 1y HEAD CHEST
DUMMY (1) 106.7" 114 173 20.1 125 43
DUMMY (2} 96.7 .108 .188 17.1 110 25
DUMMY (3)
DUMMY (4)
*DEFINED AS EXCEEDING 0.003 SEC. DURATION
*#»AS DEFINED IN FMVSS NO. 208
3-21 6466-V-4




Table 8

DUMMY INJURY CRITERIA VALUES
VEHICLE 2 - STRUCK VEHICLE

MAXIMUM ACCELERATION (**G") *
HEAD CHEST PELVIS

X Y Z R X Y 2 R X Y ¥4 R
DUMMY () | -9 | 25| 25 | 31 | -6 | 45 | -9 | 50 100
DUMMY (2}
DUMMY (3)
DUMMY (4)  £16.2] 5| 15 { 68 -9 ]| 26 11 1 30 32

MAXIMUM FORCE-FEMUR LOAD (LBS)}
RIGHT FEMUR LEFT FEMUR
pumMmy (1)
DUMMY (2}
DUMMY (3)
DUMMY {4)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY (1}
DUMMY (2}
DUMMY (3)
DUMMY (4)
HEAD INJURY CRITERIA** SEVERITY INDEX
AVE. ACC. {g)

HIC t, (SEC) t5 (SEC) t, TO 1, HEAD CHEST
DUMMY (1) 163.3 .053 .199 16.5 206 280
DUMMY (2) '
DUMMY (3)
DUMMY (4) 207 .088 .095 61.9 281 76

*DEFINED AS EXCEEDING 0.003 SEC.DURATION
**AS DEFINED IN FMVSS NO. 208

***DATA TRACE HAS ZERO SHIFT AFTER 100 MSEC‘.

3-22 6466-V-4



TEST NO. 3

VEHICLE 1 - 1978 CHEVROLET IMPALA

VEHICLE DATA

60 Hz FILTER CHANNEL CLASS

3-23 6466~V-4
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TEST NO. 3

VEHICLE 1 - 1978 CHEVROLET IMPALA

DUMMY DATA
FILTER CHANNEL CLASS

HEAD ACCELERATIONS 1000

CHEST ACCELERATIONS 180

FEMUR FORCES 600
3-36
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TEST NO. 3

VEHICLE 2 - 1976 PLYMOUTH VOLARE
(UNMODIFIED)

VEHICLE DATA

60 Hz FILTER CHANNEL CLASS
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TEST NO. 3

VEHICLE 2 - 1976 PLYMOUTH VOLARE

DUMMY DATA
FILTER CHANNEL CLASS
HEAD ACCELERATIONS 1000
CHEST ACCELERATIONS 180
PELVIC ACCELERATIONS 180

3-64 6466-V-4
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Table 1

CRASH TEST SUMMARY
resTnO, 4 prosecT MODIFIED COMPART CAR SIDE STRUCTURE
TESTING
DATE 8/17/79 . TIME 1320 teme, _23°F
resT conoiTion __Car-to-Car, 60° Side Oblique
VEHICLE NO. 1 1978 Chevrolet Impala (4-door sedan)
VEHICLE NO. 2 1976 Plymouth Volare (4-door sedan) (Modified)
VEH. NO. 1 VEH. NO. 2
TEST WEIGHT (bs) 3930 ___383.0____
IMPACT ANGLE (deg)’ 60°_ 0
IMPACT VELOCITY (mph) ™" —_23.7 SR | R _
MAX. CRUSH (in) _ - __15.7"
MAX. INTRUSION (in} g —_—
DUMMIES VEH. NO. 1  VEW.NO.Z__
TYPE HYBRID Il - PART 572 . HUMANOID 368 - HYBRID II - PART 572
LOCATION LF (1) RF (2) LF (1) LR (4)
RESTRAINT PRODUCTION 3-POINT SYSTEM UNRESTRAINED  UNRESTRAINED

NUMBER OF DATA CHANNELS 7 '
NUMBER OF HIGH SPEED CAMERAS 8.1 1 Real Time

.

"WITH RESPECT TO TOW TRACK CENTERLINE

**SPEED TRAP MEASUREMENT (0.5% ACCURACY)
*%x*MODIFIED PART 572 DUMMY FOR SIDE IMPACTS

4-1 6466-V-4




OBSERVATIONS (VEHICLE NO. 1)

GLAZING Undamaged
DOORsS Undamaged
SEAT ANCHORAGES Intact
RESTRAINTS - Intact

OBSERVATIONS (VEHICLE NO. 2)

GLAZING _Windshield has stress cracks and both left door windows broke.

Seat back carried load across vehicle into opposite "B" pillar and
poors deformed right side of vehicle about 13 inches.

SEAT ANCHORAGES Intact

RESTRAINTS Intact

GENERAL COMMENTS _Vehicle #2, Position #1, driver's head struck the lower window

frame on right front passenger door.

4-2 6466~V-4



TABLE 2
VEHICLE TEST WEIGHTS - TEST NO. 4

B.0.A. VOLARE - 885-T4-455

CAR 1 - Impacting Vehicle - 1978 Chevrolet Impala

Left Front 1120 1bs. Left Rear 860 1bs.
Right Front 1110 1bs. Right Rear 840 1lbs.
Total Front 2230 1bs. Total Rear 1700 1bs.
Total Weight = 2230 1bs. + 1700 1bs. = 3930 1bs.
Wheel Base 116 in.

3930 1bs. .

CAR 2 - Impacted Vehicle - 1976 Plymouth Volare

Left Front 1160 1bs. Left Rear 810 1bs.

Right Front 1010 1bs. Right Rear 850 1bs.

Total Front 2170 1bs. Total Rear 1660 1bs.

Total Weight = 2170 1bs. .t 1660 1bs. = 3830 1bs.

Wheel Base 112.514n.

chw = 1660 1bs. 112.5 in. = 48.75 in.
3830 1bs.

4-3 6466-V-4
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TEST NO. 4

OOR REFERENCE POINT

VEHICLE 1 ~—

1978 Chevrolet Impala

1:- VEHICLE - 2

1976 Plvmouth Volare

4 M
A‘
)
19.2"
19.0"
13.6"
¥
v ¥

FIGURE 8 VEHICLE CRASH ATTITUDE
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VOLARE

IMPALA
DRIVER PASSENGER
A | 14" 12-3/4"
AN | 20-3/4" 19-3/8"
CD_| 22-1/4" 21-5/8"
CS | 16-3/3" =
i KDL 7u ; 3= 3/31:
[KDR | 6-3/4" 6-1/8"
IMPALA
DRIVER PASSENGER
iR 7-12" 7-1/8"
HS | 11" T1-1/8"
AD 6-1/8" 6-3/4"
HD 6-1/8" 6-1/8"
FIGURE 9

DRIVER PASSENGER
HH 13-1/2 --
HW 18-1/2" --
CD 19-1/4" 21"
CS 12 --
KDL 6-1/2" 7"
DKR 6-1/4" 6-1/2"
=
2
VOLARE
HS ;;; DRIVER PASSENGER
HR 6-1/2" 6-3/4"
Vi HS 10-3/8 7-3/4
AD /7-3/4" 4-3/4"
a HD 9" 8-1/2"
215
OCCUPANT CLEARANCE DIMENSIONS
4-12 6466-V-4
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B o

1978 CHEVROLET IMPALA
STRIKING VEHICLE

’ :
ACCELEROMETER | aAccE| FROMETER LOCATION DIRECTION
NUMBER xly 1z
1 BUMPER (REAR FACE) X
2 TOP OF ENGINE x | x |x
3 FRONT CROSSMEMBER X
4 1 FIREWALL x |« |x
5 RIGHT SILL X
6 LEFT SILL X
7 REAR DECK X | x

FIGURE 11  VEHICLE 1 ACCELEROMETER LOCATIONS

-«
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— =
1 C 1T
{ |
| |
l - ) [}g -
| |
| |
1 "
_ T
=1 ! —
1976 PLYMOUTH VOLARE
STRUCK VEHICLE
1 DIRECTION
ACCELEROMETER
NUMBER ACCELEROMETER LOCATION X Y 7
1 LEFT "B" PILLAR X
2 RIGHT FRONT COMPARTMENT X X X
3 RIGHT REAR COMPARTMENT X
4 REAR DECK X X
FIGURE 12 VEHICLE 2 - TEST NO. 4 - ACCELEROMETER LOCATIQNS
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g}

ACCELEROMETER 6
ANG 8 TO 8E MOUMTED
0% B-PILLAR CENTERLINE

- 7 — L |
L \-r \ Fs5/1
" i " -5 6“
t6 4 1 / %EHIERLI.HE UF 0008

el
2’@?\ / @“5?“;)/

ACCTLERQMETER #0. § LOCATED AT __,//// CENTERLINE UF DUOR [NHTERIOR
H=POINT HELGHT

o O \

8-PILLAR
CENTERLINE

E

. |
ACCELEROMETER DIRECTION |

R ACCELEROMETER LOCATION FIEIE
| |
5 DRIVER | OWFR DOOR | i
6 UPPER LEFT "B" PILLAR ! x| |
7 DRIVER UPPER DOOR ool ox
8 LOWER LEFT "B" PILLAR X
|
4 .
INTRUSION
POT INTRUSION POT LOCATION LR CIION
NUMBER X | v |z
}
' =
O DRIVER DOOR_SKIN l X |
(2) DRIVER DOOR REAR "B" PILLAR X
DRIVER UPPER DOOR X
(5) DRIVER LOWER DOOR R
.

FIGURE 13  VEHICLE 2 - TEST NO. 4 - DOOR INSTRUMENTATION
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Table 7

HIGH SPEED CAMERA INFORMATION (TEST _No. 4 )

CAMERA NO. LOCATION TYPE LENS (mm) | SPEED (fps)
1 SOUTH WIDE ' FASTEX 50 MM 1500 FPY
2 SOUTH CLOSE FASTEX - 50 MM 1400 FPS
3 NORTH WIDE FASTEX 50 MM 1250 FPS
4 TOWER 45° PHOTOSONIC 13 MM 500 FPY
5 TOWER PHOTOSONIC 13 MM 950 FPY
6 ON-BOARD DRIVER STALEX 8 MM 750 FPS
7 ON-BOARD REAR STALEX 8 MM 700 FPS
8 REAR STALEX 8 MM 500 FPS

NOTE: CAMERAS ARE NUMBERED ACCORDING TO SPLICING SEQUENCE OF FILM.

{24 fps) REAL TIME MOVIE FILM COVERAGE OF PRE-CRASH, POST-CRASH
AND CRASH EVENT SPLICED AT START

4-21 6466-V-4



Note: Camera Information Shown on Table 7

K

Real Time
Camera

Camera

|
SR E
\—___———-‘
North «—— - Monorail and
Tow Cable
Top View
TEST NO. 4

FIGURE 14

CAMERA LOCATIONS

4-22
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Elevated 45°

< Concrete
Test Pad
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Table 8

DUMMY INJURY CRITERIA VALUES
VEHICLE 1 - STRIKING VEHICLE

MAXIMUM ACCELERATION (“G”) *
HEAD CHEST PELVIS
X Y r4 R X Y 2 R X Y r4 R
pummy (1) Lis | 3.5113.8 | 19 fq17 | 2.2|-3.9] 16.9
pUMMY 2)  Lo3 | 8.4 115 25 |F13.5{ 6.8 |-2.4] 15
DUMMY (3}
DUMMY (4)
MAXIMUM FORCE-FEMUR LOAD (LBS!
RIGHT FEMUR LEFT FEMUR
DUMMY (1) 405 75
DUMMY (2) 100 120
pUMMY (3)
DUMMY (4)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY (1}
DUMMY (2)
DUMMY (3}
pumMmMy (8)
HEAD INJURY CRITERIA** SEVERITY INDEX
AVE. ACC. (g}
HiC t4 {SEC) ty (SEC) 4 TOty HEAD CHEST
DUMMY (1) 7 .0987 .1653 16.3 86.1
oumMMmY (2) 131.3 .0930 1644 20.2 157
summy (3}
puMmMy {4)
*DEFINED AS EXCEEDING 0.003 SEC. DURATION
*# A4 DEFINED IN FMVSS NO. 208
4-23 6466-V-4




HEAD

UPPER SPINE

LOWER SPINE

PELVIC

UPPER LEFT RIB (Y)
LOWER LEFT RIB (X)
UPPER RIGHT RIB (Y)
LOWER RIGHT RIB (X)

UPPER STERNUM (X)
LOWER STERNUN (X)

HEAD
CHEST
PELVIC

*DEFINED AS

EXCEEDING

Table 9

DUMMY INJURY CRITERIA VALUES

MAXIMUM ACCELERATION ("G")

*

VEHICLE 2 - 1976 PLYMOUTH VOLARE

25.2
17.2
16

-20
112

45

£68.7

45

57
62.5

POSITION #1 DRIVER
Z RESULTANT

37.5 53
20 72
8 58

Lost Data (cut wire)

40
33

HIC 462.2
T1 (sec) .0735
T2 (Sec) L1272
AVEl ACC. (G) 37.5

HEAD SEVERITY 535

POSITION #4 RIGHT REAR PASSENGER

z RESULTANT

29 137
9.6 52

.003 SEC. DURATION

4-24

HIC 553.8

T1 (Sec) .0918
T2 (Sec) .0962
AVE. ACC. (6) 11.7

HEAD SEVERITY 684.7

6466-V-4



TEST NO. 4

VEHICLE 1 - 1978 CHEVROLET IMPALA

VEHICLE DATA
60 Hz FILTER CHANNEL CLASS
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TEST NO. 4

VEHICLE 7 - 1978 CHEVROLET IMPALA

DUMMY DATA
FILTER CHANNEL CLASS
HEAD ACCELERATIONS 1000
CHEST ACCELERATIONS 180
FEMUR FORCES 600
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